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(54) CHIP TYPE ELECTRONIC PART AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chip electronic 
part for protecting a ceramic element, and for reducing 
the degradation of the characteristics when carrying out 
electrolytic plating to the outer electrode of the ceramic 
element made of ceramic materials which are extremely 
vulnerable to acid or alkali, or when using this in a 
corrosion atmosphere. 

SOLUTION: Glass coating 4 is formed after base 
electrodes 3 are formed on the exposed edge faces of 
inner electrodes 2 of a ceramic element 1, and outside 
electrode layers 5 are formed through the glass coating 
4 outside the base electrode layers 3. Thus, the ceramic 
element 1 can be protected in an insulating area 4a of 
the glass coating 4, and conductive materials contained 
in the base electrode layers 3 and the outside electrode 
layers 5 are diffused so as to be conducted by heat 
treatment, and simultaneously the base electrode layers 
3 and the outside electrode layers 5 are integrated so 
that outer electrodes 10 can be formed in a conductive 
area 4b of the glass coating 4. 
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(54) CHIP TYPE ELECTRONIC PART AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chip electronic part for 
protecting a ceramic element, and for reducing the degradation of the 
characteristics when carrying out electrolytic plating to the outer electrode 



of the ceramic element made of ceramic materials which are extremely 
vulnerable to acid or alkali, or when using this in a corrosion atmosphere. 
SOLUTION: Glass coating 4 is formed after base electrodes 3 are formed 
on the exposed edge faces of inner electrodes 2 of a ceramic element 1, 
and outside electrode layers 5 are formed through the glass coating 4 
outside the base electrode layers 3. Thus, the ceramic element 1 can be 
protected in an insulating area 4a of the glass coating 4, and conductive 
materials contained in the base electrode layers 3 and the outside 
electrode layers 5 are diffused so as to be conducted by heat treatment 
and simultaneously the base electrode layers 3 and the outside electrode 
layers 5 are integrated so that outer electrodes 10 can be formed in a 




conductive area 4b of the glass coating 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate electrode layer containing a glass ingredient is formed in the extemal electrode formation field 
of a ceramic component. A glass coat is formed in the field which laps with this substrate electrode layer at least, and 
the ground-electrode layer which contains a glass ingredient through a glass coat is formed on said substrate electrode 
layer. Chip mold electronic parts through which said substrate electrode layer and said ground-electrode layer were 
made to flow with the electrical conducting material distributed by the glass coat which intervenes between said 
substrate electrode layers and said ground-electrode layers. 

[Claim 2] Chip mold electronic parts according to claim 1 characterized by forming a glass coat in the whole fi-ont face 
of said substrate electrode layer and a ceramic component. 

[Claim 3] Chip mold electronic parts according to claim 1 or 2 characterized by there being less content of the glass 
ingredient in said ground-electrode layer than the content of the glass ingredient of said substrate electrode layer. 
[Claim 4] Chip mold electronic parts according to claim 3 characterized by for the content of the glass ingredient in said 
substrate electrode layer having considered as 15 or less % of the weight 5% of the weight or more, and the content of 
the glass ingredient in said ground-electrode layer considering as 5 or less % of the weight 0.2% of the weight or more. 
[Claim 5] The substrate electrode layer containing a glass ingredient is formed in the extemal electrode formation field 
of a ceramic component. Form a glass coat in the field which laps with the substrate electrode layer concerned at least, 
and the ground-electrode layer containing a glass ingredient is formed in the outside of said substrate electrode layer 
through a glass coat. The manufacture approach of the chip mold electronic parts characterized by making the glass coat 
which intervenes between said substrate electrode layers and said ground-electrode layers by making said glass coat 
diffuse the electrical conducting material which heat-treats and is contained in said substrate electrode layer or said 
ground-electrode layer electric-conduction-ize. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to chip mold electronic parts and its manufacture approach. Especially, it 
is related with chip mold electronic parts like a zinc oxide system laminating chip varistor, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] (The 1st conventional example) There are some which were indicated by JP,8-97072,A as 
conventional chip mold electronic parts. This forms the external electrode 20 by the substrate electrode layer 17 
containing the glass frit which formed the external electrode 20 in the end face which the internal electrode 16 of the 
ceramic component 1 5 exposed, and was formed in it at the end face of said ceramic component 1 5, the ground- 
electrode layer 18, and the plating layer 19 formed in the outside of the ground-electrode layer 18, as shown in drawing 
6. 

[0003] A zinc-oxide ceramic ingredient is a resistor ingredient, and its resistance of the front face of the ceramic 
component 15 is low. Thus, in the case of the ceramic component 15 which used the ceramic ingredient of low 
resistance, since the potential difference of the front face of the ground-electrode layer 18 and the ceramic component 
15 became small, with the chip mold electronic parts by the 1st conventional example, the plating coat might grow up to 
be the front face of the ceramic component 15 of low resistance, and chip mold electronic parts might cause the property 
fall for the plating coat adhering to ^e front face of the ceramic component 15. 

[0004] Moreover, in these chip mold electronic parts, the ceramic component 15 was exposed, and since a zinc-oxide 
ceramic ingredient etc. was very weak to acid alkali, it had a possibility of the ceramic component 15 having touched 
plating liquid, having deteriorated at the time of plating, and degrading the property of chip mold electronic parts. 
Therefore, to give chemical resistance and corrosion resistance is desired in such chip mold electronic parts. 
[0005] Furthermore, in such chip mold electronic parts of structure, when forming the plating layer 19 in the external 
surface of the ground-electrode layer 18, plating liquid permeated from the clearance between the groimd-electrode 
layer 18 and the ceramic component 15, and there was a possibility of causing degradation of an internal electrode. 
Therefore, in the plating process, the processing conditions of plating, the membrane formation conditions of an extemal 
electrode and an internal electrode, etc. had constraint. 

[0006] (The 2nd conventional example) What raised the chemical resistance of chip mold electronic parts and corrosion 
resistance is proposed there by covering the field exposed from the extemal electrode of chip mold electronic parts with 
a glass coat. This is the chip mold electronic parts indicated by JP,8-330106,A. As shown in drawing 7 , after these chip 
mold electronic parts form the protective coat 23 by the metallic oxide in front flesh-side both sides of die ceramic 
component 21 and form the substrate electrode layer 24 and the extemal electrode layer 25 in the end face which the 
intemal electrode 22 which is an extemal electrode formation field exposed, they form a glass coat 26 in the outside of 
said protective coat 23 outside an extemal electrode formation field, and form nickel plating layer 27 and a solder 
plating layer 28 in the outside of an extemal electrode layer 25. 

[0007] However, in the chip mold electronic parts by this 2nd conventional example, it is difficult to form the glass coat 
26 only in the field exposed from the extemal electrode layer 25 with a sufficient precision, and it worsened the yield of 
chip mold electronic parts. For example, a clearance is generated between the glass coat 26 and the extemal electrode 
layer 25 as formation of the glass coat 26 is inadequate. When a clearance was generated between the glass coat 26 and 
the extemal electrode layer 25, the plating metal deposited in the clearance between the glass coat 26 and the extemal 
electrode layer 25, or plating liquid infiltrated into it, and there was a possibility of degrading the property of chip mold 
electronic parts. On the contrary, when the glass coat 26 spread even on the groxmd-electrode layer 25, it was interrupted 
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by the glass coat 26 and the plating adhesion of nickel plating layer 27 was getting worse. 
[0008] 

[Problem(s) to be Solved by the Invention] the place which it be make in order that this invention may solve the above- 
mentioned technical issue point , and be make into the purpose do not have a possibility that a plating coat may adhere 
to a ceramic component front face , or plating liquid may permeate between an external electrode and a cerandc 
component , can manufacture with the sufficient yield , and be to offer chip mold electronic parts excellent in chemical 
resistance and corrosion resistance , and its manufacture approach . 
[0009] 

[Description of the Invention] The substrate electrode layer to which chip mold electronic parts according to claim 1 
contain a glass ingredient to tiie external electrode formation field of a ceramic component is formed. A glass coat is 
formed in the field which laps with this substrate electrode layer at least, and the ground-electrode layer which contains 
a glass ingredient through a glass coat is formed on said substrate electrode layer. Said substrate electrode layer and said 
ground-electrode layer are made to flow with the electrical conducting material distributed by the glass coat which 
intervenes between said substrate electrode layers and said ground-electrode layers. In addition, it is not necessary to 
necessarily prepare a glass coat in the whole ceramic component. 

[0010] According to the chip mold electronic parts according to claim 1, since the glass layer is formed between a 
substrate electrode layer and a ground-electrode layer, by opening this glass coat outside a substrate electrode layer, the 
edge of a substrate electrode layer can be covered with a glass coat, and can be plugged up. Therefore, it can prevent 
that chemicals, such as plating liquid, permeate from between an extemal electrode and ceramic components. 
Furthermore, by forming a glass coat also outside an extemal electrode, the ceramic component of the field covered 
with the glass coat can be protected, and the chemical resistance of chip mold electronic parts and corrosion resistance 
can be raised. 

[0011] Since the glass coat of the ground-:electrode layer [ the substrate electrode layer containing a glass ingredient 
and ] containing a glass ingredient is pinched, the extemal electrode which consists of a substrate electrode layer, a glass 
coat, and a ground-electrode layer by heat treatment can be made to xmify firmly. Furthermore, since the glass coat is 
electric-conduction-ized in the field of an extemal electrode, it can be made to be flowed through the substrate electrode 
layer whose glass coat is pinched, and a ground-electrode layer with the electric-conduction-ized glass coat, and, also 
electrically, they can unify an extemal electrode. Moreover, in fields other than an extemal electrode, even when 
carrying out plating processing by holding a glass ingredient in the insulating state, it can prevent that a plating metal 
adheres to a glass coat in fields other than an extemal electrode. 

[001 2] A glass coat is formed in the whole front face of said substrate electrode layer and a ceramic component in the 
chip mold electronic parts which indicated the embodiment according to claim 2 to claim 1 . 
[0013] In the embodiment according to claim 2, since the whole ceramic component is covered with the glass coat, 
neither a clearance nor a joint arises on a glass coat, with a glass coat, a ceramic component can be protected certainly 
and the corrosion resistance of chip mold electronic parts and chemical resistance can be raised fiirther. Moreover, a 
glass coat can be easily formed by soaking the ceramic component which had the substrate electrode layer formed into 
the glass ingredient fiised, for example. 

[0014] An embodiment according to claim 3 makes content of the glass ingredient in said ground-electrode layer fewer 
than the content of the glass ingredient of said substrate electrode layer in the chip mold electronic parts indicated to 
claim 1 or 2. 

[0015] In the embodiment according to claim 3, since content of the glass ingredient of a substrate electrode layer is 
made [ more ] than a ground-electrode layer, the bonding strength and adhesion reinforcement of a substrate electrode 
layer and a ceramic component can be made high, and peeling resistance of an extemal electrode can be made high. 
Moreover, since content of the glass ingredient of a groxmd-electrode layer is made fewer than a substrate electrode 
layer, when performing plating processing to an extemal electrode, plating adhesion of an extemal electrode can be 
made good. 

[0016] In the chip mold electronic parts which indicated the embodiment according to claim 4 to claim 3, the content of 
the glass ingredient of said ground-electrode layer is formed for the content of the glass ingredient of said substrate 
electrode layer at 5 or less % of the weight 0.2% of the weight or more 1 5 or less % of the weight 5% of the weight or 
more. 

[0017] When there is less content of the glass ingredient in a substrate electrode layer than 5 % of the weight, it 
becomes difficult for the fixing force with a ceramic component to decline and to secure adhesion reinforcement with a 
ceramic component. On the other hand, when tiiere is more above-mentioned content than 1 5 % of the weight, contact 
resistance with an internal electrode is large, and the fimction as an electrode falls. Therefore, in a substrate electrode 
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layer, as for the content of a glass ingredient, it is desirable to **** in 15 or less % of the weight of the range 5% of the 
weight or more, and by it, the junction force with a ceramic component is high, and can form an extemal electrode with 
low contact resistance with an internal electrode. 

[001 8] Moreover, when there is less content of the glass ingredient in a ground-electrode layer than 0.2 % of the weight, 
it becomes difficult for the fixing force with a glass coat to decline and to secure adhesion reinforcement with a glass 
coat. On the other hand, if the content of a glass ingredient increases more than 5 % of the weight, electric conduction 
resistance of a groimd-electrode layer will become large, and will stop easily being able to perform plating processing to 
the outside of a ground-electrode layer. Therefore, in a ground-electrode layer, the content of a glass ingredient has 5 or 
less desirable % of the weight 0.2 % of the weight or more. 

[0019] The manufacture approach of the chip mold electronic parts indicated to claim 5 The substrate electrode layer 
containing a glass ingredient is formed in the extemal electrode formation field of a ceramic component. Form a glass 
coat in the field which laps with the substrate electrode layer concerned at least, and the ground-electrode layer 
containing a glass ingredient is formed in the outside of said substrate electrode layer through a glass coat. By making 
said glass coat dif^use the electrical conducting material which heat-treats and is contained in said substrate electrode 
layer or said groxind-electrode layer, it is characterized by making the glass coat which intervenes between said substrate 
electrode layers and said groxmd-electrode layers electric-conduction-ize. 

[0020] By the manufacture approach of the chip mold electronic parts indicated to claim 5 Since the glass coat of the 
part into which it was inserted by said substrate electrode layer and said ground-electrode layer by heat treatment is 
made to diffuse the electrical conducting material contained in a substrate electrode layer and a ground-electrode layer 
In case a substrate electrode layer and a groimd-electrode layer are made to xmify through a glass coat by heat treatment, 
the electrical conducting material of a substrate electrode layer and a ground-electrode layer is spread on a glass coat at 
coincidence, make a glass coat electric-conduction-ize partially, it is made to flow throu^ a substrate electrode layer 
and a ground-electrode layer, and the fimction of an extemal electrode can be realized. And a glass coat can be made to 
electric-conduction-ize altematively only in an extemal electrode field by making a glass coat dififiise the electrical 
conducting material of a substrate electrode layer and a ground-electrode layer. Therefore, the chip mold electronic parts 
of this invention can be manufactured by the easy approach. 
[0021] 

[Embodiment of the Invention] (One operation gestalt) Drawing 1 is the sectional view of the chip mold electronic parts 
by 1 operation gestalt of this invention, and shows the zinc oxide system laminating chip varistor. This is the chip mold 
electronic parts with which the extemal electrode 10 was formed in the end face which the internal electrode 2 of the 
ceramic component 1 exposed. The substrate electrode layer 3 which made the glass fiit contain in Ag or AgPd is 
formed in the end face which the internal electrode 2 of the ceramic component 1 exposed. A glass fiit is 5-% of the 
weight or more 15 or less % of the weight of content to the substrate electrode layer 3. The glass coat 4 is formed in the 
whole fi-ont face of the substrate electrode layer 3 and ceramic component 1. The ceramic component 1 is protected by 
the glass coat 4 formed in the front face. 

[0022] And the glass coat 4 is separated on the outside of said substrate electrode layer 3, and the ground-electrode layer 
5 which made Ag or AgPd contain a glass fiit is formed. A glass fiit is 0.2-% of the weight or more 5 or less % of the 
weight of content to the ground-electrode layer 5. When Ag or AgPd of an electrical conducting material contained in 
said substrate electrode layer 3 and groimd-electrode layer 5 is spread on the glass coat 4 like the after-mentioned, the 
part pinched by said substrate electrode layer 3 and the ground-electrode layer 5 is electric-conduction-ized, and has 
become electric conduction, field 4b. That is, the glass coat 4 is divided into insulating region 4a which protects the 
ceramic component 1, and electric conduction field 4b which forms an electrode, maintaining integrity thru/or a 
continuity. Furthermore, as shown in drawing 2 if needed, in order to make soldering easy, the outside plating layer 6 is 
formed in the outside of the ground-electrode layer 5. 

[0023] (The manufacture approach) The flow of the production process of the above-mentioned zinc oxide system 
laihinating chip varistor is shown in drawing 3 . Hereafter, it explains according to drawing 3 . base - an organic binder 
and a dispersant, a plasticizer, etc. are added in the charge of an admixture which contains ZnO, BiO, etc. as a raw 
material, it often kneads, and the slurry for sheet forming is produced (PI). This slurry for sheet forming is poured into a 
raw material tub, said slurry is fabricated to the ceramic green sheet of the thickness of arbitration with a doctor blade 
method (P2), and it pierces to the rectangle of predetermined magnitude (P3). The internal electrode paste of Ag content 
is applied (P4), and a laminating is carried out to the above-mentioned ceranfiic green sheet top face by turns, and it is 
stuck to it by pressure. Then, the layered product of a ceramic green sheet is cut in the shape of a chip (P5). It degreases, 
after heat-treating to the cut above-mentioned layered product and evaporating a binder and moisture. Then, it calcinates 
at the temperature of 800-1000 degrees C, and the ceramic component 1 is obtained (P6). Subsequently, the extemal 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



3/25/2004 



Page 4 of 5 



electrode 10 is formed in the ceramic component 1 pass die baking process, and it considers as chip mold electronic 
parts. 

[0024] Hereafter, based on drawing 1 and drawing 3 , an operation process is explained about formation of the external 
electrode 10. After calcinating the ceramic component 1 as mentioned above, the content of Ag applies the conductive 
paste containing the glass frit set to AgPd which is 90 % of the weight from borosiUcate system glass to the end face 
which the internal electrode 2 exposed, can be burned on it at the temperature of 900 degrees C, and forms the substrate 
electrode layer 3 in it (P7). Here, the content of the glass frit in conductive paste is 15 or less % of the weight 5 % of the 
weight or more. Then, it heat-treats by applying the insulating glass ingredient containing 0.5 - 2.0% of the weight of 
borosilicate system glass to the whole front face of the substrate electrode layer 3 and the ceramic component 1, and the 
glass coat 4 can be burned (P8). This condition is shown in drawing 4 . The glass coat 4 of the front face of the ceramic 
component 1 protects the ceramic component 1, and controls the property fall of the ceramic component 1 . 
[0025] The glass frit which becomes Ag or AgPd from borosilicate system glass in the part which laps with the substrate 
electrode layer 3 on the outside of the above-mentioned glass coat 4 is made to contain, and the content of a glass frit 
applies the conductive paste which is 5 or less % of the weight 0.2% of the weight or more, it can be burned at the 
temperature of 600-900 degrees C, and the groimd-electrode layer 5 is formed (P9). At this time, as shown in drawing 
1 , in the field which has covered the front face of the ceramic component 1, the glass coat 4 is maintained with uniform 
insulating region 4a, protects the ceramic component 1, and controls the property fall of chip mold electronic parts. 
[0026] At this time, by heat treatment, Ag or Pd which is the electrical conducting material contained in the substrate 
electrode layer 3 and the ground-electrode layer 5 at coincidence is diffused to the glass coat 4, and electric-conduction- 
izes the glass coat 4. Consequently, the glass coat 4 of the field between the substrate electrode layer 3 and the ground- 
electrode layer 5 electric-conduction-izes, and is set to electric conduction field 4b. Consequently, electric conduction 
field 4b of the glass coat 4 makes it flow through the substrate electrode layer 3 and the groimd-electrode layer 5, and 
can use the external electrode 10 whole as a conductor. Moreover, when the glass component of the substrate electrode 
layer 3 and the ground-electrode layer 5 fiises with the glass coat 4 (electric conduction field 4b) and unifies, a 
possibility that it may be joined to one and the external electrode 10 may exfoUate disappears. Then, if needed, as shown 
in drawing 2 , only nickel, Sn or nickel, solder, or solder performs electrolysis plating on the outside of the groxmd- 
electrode layer 5, the plating layer 6 is formed in it, and soldering nature of the external electrode 10 is made good 
(PIO). 

[0027] Although it is necessary to prepare it in the field which has a possibility that it may be invaded by an acid, alkaU, 
etc. at least, for control of protection of the ceramic component 1 and plating growth, if the effectiveness of protecting 
simple and the ceramic component 1 of the activity which forms the glass coat 4 is taken into consideration, as for the 
glass coat 4, it is desirable to form all over a ceramic component front face. 

[0028] Moreover, the conductive paste which made the glass fiit contain may be applied so that it may become 15 or 
less % of the weight of content to electrical conducting materials other than Ag and AgPd, such as Au, Pt, and Pd, 5% of 
the weight or more, and the substrate electrode layer 3 may be formed by burning. Similarly, the conductive paste which 
made the glass fiit contain may be applied so that it may become 5 or less % of the weight of content to electrical 
conducting materials other than Ag and AgPd, such as Au, Pt, and Pd, 0.2% of the weight or more, and the ground- 
electrode layer 5 may be formed by burning. In such a case, if it is, electrical conducting materials, such as Au, Pt, and 
Pd, will be spread on the glass coat 4 of the part pinched by the substrate electrode layer 3 and the grovmd-electrode 
layer 5, electric conduction field 4b will be formed, and the electric conduction fimction as an electrode will be 
obtained. 

[0029] With this operation gestalt, the adhesion reinforcement of tiie ceramic component 1 and the substrate electrode 
layer 3 increases by making [ many ] content of the glass Mt of the substrate electrode layer 3 as compared with the 
ground-electrode layer 5, and the external electrode 10 stops being able to exfoliate from the ceramic component 1 
easily. When not filling the content of a glass fiit to 5% of the weight to the substrate electrode layer 3 in fliat case, 
adhesion reinforcement with the ceramic component 1 falls. Moreover, when the above-mentioned content exceeds 15 
% of the weight, the specific resistance of the substrate electrode layer 3 whole increases, contact resistance with the 
exposure of an internal electrode 2 increases, and the electric conduction function as an electrode falls. Therefore, it is 
desirable to form the substrate electrode layer 3 for the content of a glass fiit in 15 or less % of the weight of the range 
5% of the weight or more. 

[0030] Moreover, the soldering nature (when not forming the plating layer 6 but soldering the direct ground-electrode 
layer 5) of the ground-electrode layer 5, plating adhesion (when forming the plating layer 6), and soldering nature can 
be made good by lessening content of the glass fiit of the ground-electrode layer 5 as compared with the substrate 
electrode layer 3. In not filling the content of a glass fiit to 0.2% of the weight to the ground-electrode layer 5 in that 
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case, adhesion reinforcement with the glass coat 4 falls. Moreover, when the above-mentioned content exceeds 5 % of 
the weight, the specific resistance of the ground-electrode layer 5 increases, and the deposit rate of a plating metal 
becomes slow. Therefore, the content of the glass frit contained in the ground-electrode layer 5 has desirable 0.2-% of 
the weight or more 5 or less % of the weight of range. 

[003 1] Usually, in chip mold electronic parts like a laminating chip varistor, if there are few glass presentations 
conversely, an extemal electrode will become easy for it to become difficult to perform electrolysis plating to an 
external electrode, if there are many glass presentations of an extemal electrode, and to exfoliate from a ceramic 
component. However, in the laminating chip varistor of this operation gestalt, this problem is solved by making [ many ] 
a glass presentation and lessening it by the inner layer (substrate electrode layer 3) of the extemal electrode 10, in an 
outer layer (ground-electrode layer 5). Moreover, a glass presentation can be easily changed by making the extemal 
electrode 1 0 into a three-tiered structure. 

[0032] Moreover, it covered and insulating region 4a of the glass coat 4 formed in the front face of the ceramic 
component 1 has protected so that the front face of the ceramic component 1 may not be exposed, and it is raising the 
chemical resistance of the ceramic component 1, and corrosion resistance. Therefore, even when forming the plating 
layer 6 in the extemal electrode 10, there is no possibility that chip mold electronic parts may carry out property 
degradation in plating down stream processing. Moreover, out of the field of the extemal electrode 10, since the glass 
coat 4 holds insulation, it does not have a possibility of solder adhering to parts other than an extemal electrode, and 
causing short circuit accident, in the mounting process of chip mold electronic parts etc., either. 
[0033] Moreover, high corrosion resistance and chemical resistance can be obtained, without neither a clearance nor a 
joint arising between electric conduction field 4b of the glass coat 4, and insulating region 4a, and plating liquid etc. 
permeating from there, since the glass coat 4 is formed in the whole ceramic component 1 . The glass coat 4 whole can 
be formed at once, without forming separately electric conduction field 4b and insulating region 4a of the glass coat 4, 
since electric conduction field 4b is especially formed by diffusion of an electrical conducting material. 
[0034] The zinc oxide system laminating chip varistor of the example shown in drawing 1 in order to check the 
effectiveness of this invention here, (Example) After forming the substrate electrode layer 13 in the end face which the 
intemal electrode 12 of the ceramic component 1 1 as shown in drawing 5 exposed. The zinc oxide system laminating 
chip varistor of the example of a comparison of the gestalt which covered the front face of the ceramic component 1 1 
and the substrate electrode layer 13 by the glass protective coat 14 was manufactured by the predetermined nxmiber, 
respectively, and electrolysis plating of nickel and Sn was performed on the front face of these two kinds of chip 
varistors. 

[0035] In order to obtain regular plating thickness (nickel plating coat: 1-2 micrometers, Sn plating coat:3- 
Smicrometer), the example of a comparison and an example perform electrolysis plating of fixed time amoimt, and 
measure the thickness of nickel plating coat formed in each chip varistor, and Sn plating coat, and the result of having 
computed the average and a plating growth percent defective is shown in Table 1 . 



[0036] 
Table 1] 










0. Sum 


1 . Bum 




1. 3Mtn 


4. 3um 
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[0037] As shown in Table 1, in the example of a comparison, for the glass protective coat 14, plating attachment nature 
was bad and only the plating thickness below one half of an example was obtained. Moreover, in the example of a 
comparison, totdl did not reach convention thickness but the plating growth percent defective was 100%. On the other 
hand, in the example, total reached convention thickness and the plating growth percent defective was 0%. Thus, 
according to the example concerned, it turns out that the good laminating chip varistor of quality can be manufactured 
with the sufficient yield. 
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* NOTICES * 

Japan Patent Of £lce is not responsible £or any 
daxoages caused hy the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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